Considered in this paper are the possibilities of local wavelet analysis for polarization-inhomogeneous images inherent to blood plasma of healthy and oncologically ill patients. Determined is the set of statistical, correlation and fractal parameters for distributions of wavelet coefficients that characterize different scales of polarization maps inherent to polycrystalline networks of amino-acids in blood plasma. Established are criteria for differentiation of processes that provide transformation of birefringent optically-anisotropic structures in blood plasma for various scales of their geometrical dimensions.
Introduction
Among many directions of optical diagnostics of organic phase-inhomogeneous objects, a new technique -laser polarimetry [1 -33] -has been formed within recent 10 years. It enables to obtain information about optical anisotropy of phase-inhomogeneous objects in the form of coordinate distributions of the biological tissues (BT) azimuths and ellipticities of their object field polarization.
Specifically, the above mentioned model was used for finding and substantiating the interrelations between the ensemble of statistic moments of the 1 st to 4 th orders that characterize the orientation-phase structure (distribution of optical axes and phase shifts for directions of protein fibril networks) of birefringent BT architectonics and that of 2D distributions of azimuths and ellipticities of their laser images [1] . It was determined [14 -16] that the 3 rd and the 4 th statistic moments for coordinate distributions of ellipticities are the most sensitive to the change (caused by dystrophic and oncological processes) of optical anisotropy inherent to protein crystals. On this basis, the criteria for early diagnostics of muscle dystrophy, pre-cancer states of connective tissue, collagenosis, etc. were determined.
However, application of statistical analysis to coordinate distributions for azimuths and ellipticities of polarization in BT laser images does not enable to estimate local changes in the structure of optically anisotropic networks formed from protein crystals. On the other hand, in many cases the study of biological liquids (blood, urine, bile, synovial liquid, etc.) is more topical and accessible from the clinical viewpoint than the study of BT. Thereof, the task to develop new approaches to a local analysis of polarizationinhomogeneous images of biological liquids seems rather reasonable.
Our work is aimed at studying capabilities of the wavelet analysis [17, 18] in determination of statistical (statistical moments of the first to fourth orders) as well as fractal (fractal dimensionalities) parameters that characterize distributions of wavelet coefficients for images of blood plasma for diagnostics of oncological processes in a human organism. 
where N is a finite number of liquid crystals. 
Here, * S S , 0 are the Stokes vectors of illuminating and object beams.
For a more general state of elliptically polarized wave, the Stokes vector looks as follows [1] 
where 0 0 , β α are the azimuth and ellipticity of an electromagnetic wave.
Taking into account the expressions (2) to (5) 
Being based on (6), we obtain expressions for determining the azimuth α and ellipticity β of the object electromagnetic field polarization
It follows from the analysis of relations (7) and (8) that the state of polarization ( β α , ) of each point 
Wavelet approach to the analysis of distributions for azimuths and ellipticity of polarization of laser images inherent to blood plasma
If a prototype function is taken as a specific wavelet function possessing a finite base both in coordinate and frequency spaces, then one can expand into series [17, 18] the one-dimensional distribution of azimuths ( ) 
is a base function formed from the function-prototype by shifting b and scaling a, while the coefficients of this expansion are determined as follows
The result of this wavelet transformation for the one-dimensional distribution of polarization parameters is a two-dimensional array of the coefficients
that are defined by the following relation
In our work, as a wavelet function we have used the so-called MHAT function, i.e. the second derivative of the Gauss function. It has been shown that MHAT wavelet possesses a narrow energy spectrum and two moments (zero and first) that are equal to zero. It satisfies the analysis of complex signals rather well. The mathematical expression for the MHAT wavelet is of the following form
To estimate ) ,... related with wavelet coefficients for distributions of azimuths and ellipticity of laser image polarization, we used the following expression [1, 19] 
Here, ( ) 
distributions is performed using the following criteria offered in [21, 22] : Fig. 1 shows the traditional optical scheme of a polarimeter for measuring the set of coordinate distributions for azimuths and ellipticity of polarization of laser images inherent to human blood plasma [23] . Illumination was made with a collimated beam (radius r = 10 mm) of He-Ne laser 1 (λ = 0.6328 μm). The values of azimuth and ellipticity of polarization were calculated using the following algorithms we shall name as polarization maps.
Optical scheme of the polarimeter and technique of polarimetric investigations
( ) ( ) ( ) ( ) ( ) ( ) ⎪ ⎪ ⎩ ⎪ ⎪ ⎨ ⎧ ⎥ ⎦ ⎤ ⎢ ⎣ ⎡ × × = × β ⎥ ⎦ ⎤ ⎢ ⎣ ⎡ × × = × α . arcsin 5 , 0 ; 5 ,
Brief characteristic of the objects under investigation
The main optically anisotropic elements of blood plasma are albumin and globulin that form networks of liquid crystals in the process of crystallization. The structure of these networks is superposition of albumin crystals with spatially ordered directions of optical axes and spatially disordered globulin crystals.
The above model assumptions can be qualitatively illustrated by the results of comparative investigation of structures in laser images of blood plasma taken from healthy and sick patients ( As seen from these images, the blood plasma of a healthy patient is characterized with domination of a large-scale network consisting of albumin crystals with ordered directions of their optical axes. In the laser images of the blood plasma taken from a patient with cervical carcinoma, one can observe domination of small-scale disordered networks consisting of albumin crystals. Fig. 4d , h) for polarization maps of blood plasma taken from healthy ( Fig. 3) and sick (Fig. 4) patients.
Polarization maps for laser images of human blood plasma
The analysis of coordinate distributions for azimuths ( ) n m × α ( Fig. 3а, e ) and ellipticity ( ) n m × β ( Fig. 4а, e ) has shown that they contain two components: Table 1 are the values and ranges for statistical moments of the first to fourth orders that characterize distributions ( ) Our comparative analysis of the data obtained did not reveal sufficiently reliable criteria (within the framework of statistical approach) for differentiation of coordinate structure in polarization maps for blood plasma of both types. The values and ranges for changing the whole set of statistical moments 
In the field of small geometric sizes (2 to 50 µm) of the polycrystalline network inherent to amino acids in human blood plasma for the patient with cervical (Fig. 2c, d) . By other words, to determine a set of objective criteria for differentiation of polycrystalline networks of both types, one needs a more detailed analysis of polarization distributions just for these scales of geometrical sizes of biological crystals. 
Wavelet analysis of polarization distributions of laser images for polycrystalline networks in blood plasma
The locally-scaled analysis of coordinate distributions line of pixels ( Figs 5 and 6 ) in the light-sensitive area of CCD 10 (Fig. 1) The algorithm (19) is an analog of two-dimensional wavelet transformation that characterizes coordinate distributions for azimuths ) ( n m × α ( Fig. 3a, e ) and ellipticity ) ( n m × β ( Fig. 4a, e for the polycrystalline network of amino acids from healthy patient's blood plasma, which is ordered along directions of optical axis (Fig. 2a, b This fact is also confirmed by the dependences (Figs 7 and 8 Possibilities to diagnose pathological processes in a human organism by using the wavelet analysis of polarization maps for azimuths and ellipticity of laser images describing blood plasma have been illustrated in Table 2 , where the values of statistical moments that characterize distributions on three scales min a of the MHAT wavelet for two groups of healthy (21 samples) and sick (19 samples) patients are summarized.
Conclusion
Thus, we have demonstrated diagnostic efficiency of the wavelet analysis applied to coordinate distributions for azimuths and ellipticity of polarization in laser images inherent to amino acid polycrystalline networks in blood plasma of patients with oncological changes in woman's genital organs. 
